A Doppler lidar system based on the molecular double edge technique is described. The system is mounted in a modified van to allow deployment in field operations. The lidar ! operates with a tripled Nd:YAG laser at 355 nm, a 45cm aperture telescope and a matching azimuth-over-elevation scanner to allow full sky access. Validated atmospheric wind profiles have been measured from 1.8 km to 35 km with a 178m vertical resolution. The range dependent rms deviation of the horizontal wind speed is 0.4-6 m/s. The results of wind speed and direction are in good agreement with balloon sonde wind measurements made simultaneously at the same location.
Research has established the importance of global tropospheric wind measurements for large scale improvements in numerical weather prediction _. In addition, wind measurements from ground and airborne platforms provide data that are fundamental to the understanding of mesoscale dynamic processes, transport and exchange in the atmosphere. The double edge technique, a variation of the edge technique, was developed to extend the wind measurement capability into the troposphere and lower stratosphere. The double edge method utilizes two high spectral resolution optical filters located symmetrically about the outgoing laser frequency. The details of the double edge method have been recently reported for lidar systems measuring the Doppler shitt from either aerosol 9 or molecular ,0 backscattered signals. Atmospheric measurements of winds using the aerosol implementation of the double edge technique have also been reported |I.
In this paper, we present a double edge molecular The optical layout of the lidar system is shown in Figure 2 . The transmitter is an injection seeded Nd:YAG laser that produces 15 ns pulses at a 10 Hz repetition rate. The energy per pulse at the tripled wavelength of 355 nm is 70 mJ. The spectral linewidth of the laser is about 80 MHz (FWHM), much smaller than the spectral widths of either the atmospheric signal (3.5 GHz) or the edge filters (1.7 GHz). The We now define the sensitivity 0 to be the fi'actional change in the measured ratio r for a given velocity-
The semitivity is determined by the spectral characteristics of the two edge filters which can be measured in calibration scans (see Fig.l ) and by the spectral properties of the atmospheric backscattered return. As noted previously the aerosol and molecular components of the backscattered signal have different spectral characterisitics. The offset between the two filters is chosen to have equal sensitivity to either molecular or aerosol signal. The approximate value of 0 for our system for small Doppler shifts is 0.0065/(m/s). The velocity component is now given by
The horizontal wind speed and direction are determined from the two orthogonal line of sight wind velocities. In 
